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BACKGROUND OF THE INVENTION 

r00021 The invention relates to a an apparatus and method for packaging objects 

using a hose-shaped stretch foil , guidod in run l i ko manner as ho se of l at e ral folds i n part i cular, 
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in aGoordanoo with th e pr ea mbl e of patent claim 1 as w ell as to an apparatus for packaging 
obj e cts i n accordanc e w i th th e pr e ambl e of patont c l aim 8 guided axiallv with respect to the 
stretch foil and along a length of an object to be packaged, e.g.. such as a palletized 
stack of goods . Such apparatuses and methods are used in particular for packaging stacks of 
goods arranged on pallets in order to give protection to the stack of goods during transport 
against humidity and other environmental influences in case of using a foil hood. Moreover, the 
wrapping of sate the stack of goods with a foil hood or a band stock allots increased stability to 
the packaging unit, since the foil hood and/or band stock is stretched in horizontal and vertical 
direction when pulled over the stack of goods and after having been pulled over boars on sa i d 
the stack of goods and said , exerts a pressure on the stack of goods and the pallet with 
tension. 

[00031 From DE 39 21 190 C2 an apparatus is known for packaging objects in a hose- 

shaped plastic foil, in which a foil hood is reefed on gripper m e ans device arranged on a 
vertical frame. Subsequently, &a\4 the gripper m e ans device are moved apart in horizontal 
direction, this stretching the foil hood in horizontal direction. Shafts adjustable with respect to 
sa\4 the gripper m e ans device and driven are provided for on sate the frames and a 
continuously circulating band which is in contact with the outer surface of the shaft is arranged 
on each gripper m e ans device . Due to the rotational movement of the shaft in one direction, 
the foil can be pushed onto the gripper m e ans device . During the subsequent pulling-over of 
the foil hood over the stack of goods the foil hood can then be pulled down from the frame in 
controlled manner by the rotation of the shaft in opposite direction. This apparatus permits 
control of the vertical stretch of the foil, however, it turns out to be disadvantageous in this 
apparatus that the horizontal stretch of the foil on the upper surface of the objects to be packed 
is not sufficient. Consequently, excess stretching of the foil hood can be created when the 
gripper means device move apart after pushing over of the foil and stretch the foil hood 
horizontally. Thus, in those positions of the foil hood, in which the grippers engage with the 
hood and expand the latter, thin portions of the foil hood are created, i.e. endangered portions 
in particular in the corners of the stack of goods to be packaged. This problem can be avoided 
in known manner in that the gripper bows have a substantial length and a broad bearing 
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surface for the foil such that the expansion forces are distributed correspondingly. However, 
this solution has the disadvantage that the grippers for gripping the foil cannot be retracted to a 
small cross-section. Retraction to a cross-section as small as possible, however, is desired for 
reasons of space and is possible since the present-day foils permit high expansion even in 
case of low initial cross-sections of the hose. 

The same problems result in case of a hose stretch open on top, so-called band stock , cut to a 
su i tab le l e ngth, foil, cut to a suitable length. 
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SUMMARY OF THE INVENTION 
I t is, therefore^ the marn f00041 An object of the present invention to create a method as 
well as an apparatus for packaging objects, which avoid the excessive stretching of the foil 
hood or band stock, respectively, and formation of thinned foil portions in the area of the upper 
surface of the good to be packed. 

Thi s object i s solved by tho mothod i n accordanco w i th c l a i m 1 and by tho apparatus i n 
accordanc e w i th claim 8. Proforrod embodim e nts of tho i nvent i on ar e d e fined in tho 
subc l aims. 

r00051 One of more of these and other objects are accomplished by a method for 

packaging an object with a hose-shaped stretch foil having laterally extending folds 
guided axiallv with respect to the foil and along a length of the object, the method 
including the steps of forming either a foil hood sized to the shape of the object to be 
packed or a band stock foil hose: reefing the foil hood or band stock, respectively, on 
several gripper device movable in essentially a horizontal direction and being engaged 
with reefing devices, of a lifting frame movable in essentially a vertical direction, 
wherein the reefing devices each include a respective roll being rotatablv engaged with 
each of the gripper device: tentering the reefed foil hood or band stock, respectively, in 
essentially a horizontal direction by movement of the gripper device and a first rotation 
of the reefing devices such that the tentered opening of the foil hood or band stock, 
respectively, is larger than the contour of the object to be packed and wherein the foil 
hood or band stock, respectively, is expanded in essentially a horizontal direction: 
pullinq-over of the foil hood or band stock, respectively, over the object by the 
essentially vertical movement of the lifting frame, wherein the foil hood or band stock, 
respectively, is pulled-off from the gripper device and is expanded in essentially a 
vertical direction: controlling the tension of the foil hood or band stock, respectively, 
during tentering in essentially a horizontal direction above the upper side of the object 
by controlled rolling off of the foil hood or band stock from the gripper device and the 



reefing devices bv rotating the rolls of the reefing devices in a direction opposite to the 
first rotation direction of the reefing devices utilized during the reefing step. 
[00061 In the method in accordance with the present inventon, for packaging objects 

the formed foil hood or band stock, respectively, is reefed onto several gripper m e an s device 
movable in essentially horizontal direction, of a lifting frame moveable in vertical direction. 
Subsequently, the pushed-on foil hood or band stock, respectively, is tentered by the 
movement of sate the gripper m eans device in the essentially horizontal direction such that 
sai4 the tentered opening of sate the foil hood or band stock, respectively, is larger than the 
horizontal projection of the good to be packed and wherein sate the foil hood or band stock, 
respectively, is stretched in essentially horizontal direction. In a next step sa44 the foil hood or 
band stock, respectively, is pulled over sate the object by the essentially vertical movement of 
sate the lifting frame, sate the foil hood or band stock, respectively, being pulled off from sate 
the gripper m e ans device and being expanded in essentially vertical direction. The method in 
accordance with the present invention is characterized in that the tension of sate the foil hood 
or band stock, respectively, on the upper side of the stack of goods is controlled. Hereby the 
horizontal stretch of sate the foil on the upper side of sate the good can be adjusted to the 
respective practical circumstances, to the contour of the stack of goods in particular, thereby 
avoiding excessive stretching and formation of thinned portions in sate the foil and 
simultaneously achieving good bearing of sate the stretched foil in the upper area of the good 
to be packed in particular. 

r00071 In a preferred embodiment of the method, during tentering of sate the foil hood 

or band stock, respectively, sate the foil partially again is pulled off from sate the gripper 
m ea ns device . Thereby it is made possible that a part of sate the foil again is released during 
sate the horizontal stretching operation. Thereby excessive stretching in areas with thin 
portions in sate the foil are avoided, which in particular occur in positions of sate the foil where 
said the gripper m e ans device are located. 

[00081 In another preferred embodiment of the present invention, the pulling-off speed 

of said the foil during tentering of sate the foil hood or band stock, respectively, by controlled 
rolling down of sate the foil from sate the gripper m e ans device is less than the speed of 



horizontal movement of sate the gripper m e ans device . Thereby it is achieved that sate the foil 
hood or band stock, respectively, continues to be stretched during tentering, however, with 
respect to traditional apparatuses the degree of stretching is reduced in the corner areas in 
which sate the foil is pulled over the bow-shaped grippers such that excessive stretching in 
horizontal direction is avoided. 

[00091 In order to achieve a good stretch in vertical direction during pulling-over of sate 

the foil hood or band stock, respectively, over sate the object on the pallet, in a further 
preferred embodiment sate the pulling-off speed of sate the foil during pulling-over is lower 
than the vertical speed of sate the lifting frame. 

f 001 01 In a particularly preferred embodiment of the method in accordance with the 

present invention reefing or pulling-off of sate the foil hood or band stock, respectively, during 
reefing or tentering and/or pulling-off of sate the foil hood or band stock, respectively, during 
pulling-over is caused by the movement of rolls, the outer surfaces of sate the rolls shifting the 
portions of sate the foil hood or band stock, respectively, pushed onto sate the gripper m e an s 
device . Thereby, the reefing or pulling-off speed, respectively, of sate the foil hood or band 
stock, respectively, can be accurately controlled by the control of the speed of the rolls. 
[00111 In a further embodiment the lower end of sate the foil hood or band stock, 

respectively, in the end phase of pulling-over is held for creating a maximum vertical stretch 
and an understretch such that the lower end of sate the foil hood or band stock, respectively, 
fixedly bears on the bottom side of the stack of goods on pallet. In a preferred embodiment 
holding of sate the foil hood or band stock, respectively, can be effected by the above- 
described rolls which press sate the foil hood or band stock, respectively, to sate the gripper 
means device . However, also other m e ans device for holding sate the foil hood or band stock, 
respectively, can be provided for. 

r00121 The apparatus in accordance with the present invention for packaging objects 

with a stretch foil includes a lifting frame movable in essentially vertical direction, for pulling- 
over sate the foil hood or band stock, respectively, over the stack of goods as well as gripper 
m e ans device provided for an sate the lifting frame, for gripping and expanding sate the foil 
hood or band stock, respectively, in essentially horizontal direction. Furthermore, on sate the 



gripper m e ans device reefing m e ans device for reefing and pulling-off &a\4 the foil hood or 
band stock, respectively, from sate the gripper moans device are provided for. Sate The 
reefing m e an s device are characterized in that they comprise control moans device for 
controlling expansion of sate the foil hood or band stock, respectively, in the area of the upper 
side of sate the stack of goods, whereby a desired horizontal stretch of sate the foil can be 
adjusted and excessive stretching is avoided. 

r0013l In a preferred embodiment sate the reefing moans device permit the partial 

pulling-off of sate the foil hood or band stock, respectively, from sate the gripper m e an s device 
during the essentially horizontal movement of sate the gripper m e ans device . Thereby, the 
horizontal stretch of sate the foil is reduced and thin positions in the foil, in particular in 
positions where sate the foil runs over the bow-shaped sections at the upper end of sate the 
grippers, are avoided. 

r00141 In a preferred embodiment sate the control m ea n s device can control the 

pulling-off speed during the essentially horizontal movement of sate the gripper means device 
and/or the vertical movement of sate the lifting frame. The control therein is effected in 
advantageous manner such that the pulling-off speed during the essentially horizontal 
movement of sate the gripper m e ans device is lower than the speed of sate the gripper m e ans 
device and/or that the pulling-off speed during the essentially vertical movement of sate the 
lifting frame is lower than the speed of sate the lifting frame. Hereby a certain degree of 
expansion of sate the foil hood or band stock, respectively, in vertical and horizontal directions 
is achieved. 

f 00 151 In a further embodiment of sate the apparatus in accordance with the present 

invention sate the reefing m e ans device comprise at least one roll which can be brought to 
bear on sate the lifting frame and rolls up or rolls of sate the foil hood or band stock, 
respectively, onto or from sate the gripper moans. 

device. 

1*00161 In order to achieve maximum understretch of sate the foil hood or band stock, 

respectively, in a further embodiment a holding means device is provided for at each reefing 



moans, device, for holding said the foil at said the gripper m e ans device during the pulling- 
over phase. Said The holding m e an s device in an embodiment of the apparatus can be formed 
by the above-described rolls which that press said the foil hood or band stock, respectively, 
against &a\4 the gripper m e ans device during the pulling-over end phase. 

BRIEF DESCRIPTION OF DRAWINGS 
[00171 Further features, advantages and details of the present invention result from the 

following detailed description of a preferred embodiment with reference to the attached 
drawing, wherein 

r00181 FIG. 1 shows a perspective view of the essential parts of an apparatus for 

packaging objects in accordance with an embodiment of the present invention; and 
r00191 FIGs. 2A to P 2F show the individual steps of an embodiment of the method in 

accordance with the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 
r00201 The apparatus shown in FIG. 1, for packaging objects 1 comprises a supply roil 

not shown, for a folded foil hose 3 which is unwound from said the supply roll and fed to a 
central packaging unit. Said The packaging unit comprises a frame wh i ch that is moved in 
vertical direction over said the stack of goods 1 for packaging said the objects. Of said 
packaging un i t However, only the components of the packaging unit relevant for the 
invention are shown for better elucidation. 

f00211 As can be seen from FIG. 1, said the foil hose 3 is guided over a deflection rod 

4 vertically in downward direction to a welding and cutting m e ans device 5 when a foil hood is 
to be formed. In said the welding and cutting means sa i d device the foil hose 3 is closed by 
welding at a desired length and is cut off and the end of said the foil hose opposite to said the 
welded end is reefed onto the four gripper m e ans device 8 provided for on said the frame and 
subsequently is tensioned in horizontal direction by horizontal movement of said the gripper 
m e ans device such that an opened foil hood 6 is created. Sa i d The gripper means device 
shown in FIG. 1 consist of includes bow-like frame sections 8a and bow supports 8b. Said The 
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bow-like frame sections 8a and sate the bow supports 8b are formed C-shaped and thus pre- 
define the corners of sate the foil hood. If creation of a foil hood closed on its upper side is not 
intended, sate the welding moans device can be done without and a hose piece (band stock) 
is cut to a given length. In the following, however, a foil hood is talked about. 
[00221 Figs. 2A to 2E 2F show the steps of the method in accordance with the present 

invention, for packaging sate the stack of goods 1 with sate the foil hood 6, wherein in the 
figures two gripper moans devices 8 are shown respectively. As can be seen from the figures, 
a reefing m e ans device 9 is arranged on sate the gripper m e ans device respectively, which 
pushes sate the foil hood onto sate the respective gripper means device or pulls it off 
therefrom. Sate The reefing m ea ns device 9 includes a roll 10 as well as a drive 1 1 . Sate The 
reefing m e an s device is fixed on a support 12 wh i ch that again is arranged in a guide 14 and 
is horizontally shiftable. The bow piece of sate the gripper m e ans device 8 is fixed to an arm 
1 3. Sate The arm also is arranged in sate the guide 1 4 and is shiftable in horizontal direction. 
r00231 As is shown in FIG. 2A, after welding together and cutting off of sate the foil 

hood 6 reefing of the latter onto sate the gripper m e ans device 8 is carried out. For this 
purpose sate the arm 13 is moved into a position in which the cross section of sate the frame 
is smaller than the contour of sate the stack of goods. In addition, the outer surfaces of sate 
the rolls 10 come into contact with the outsides of sate the foil hood. By rotating sate the roll of 
sate the left-hand gripper m e ans device in a clockwise direction and rotating sate the roll of 
sate the right-hand gripper moans device in counterclockwise direction (as indicated by the 
arrows in FIG. 2A) now sate the foil hood can be reefed onto sate the bow-like frame section of 
sate the gripper moans device 8. In FIG. 2B the condition of sate the foil hood after reefing 
onto sate the gripper m e ans device 8 is shown. 

f00241 In order to now stretch sate the foil hood 6 in horizontal direction, sate the 

gripper m e an s devices 8 are moved in horizontal direction to the right-hand and/or left-hand 
sides, respectively. This method step can be seen from FIG. 2C, wherein the movement of sate 
the gripper means device is indicated by arrows. For avoiding that sate the foil hood on the 
corners or the gripper action area is exposed to such strong expansion forces that thin portions 
are created in the foil which might cause damage of sate the foil, both rolls 10 of sate the 
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pushing-on m e an s device 9 are moved into the direction opposite to that of the preceding 
method step, this permitting slow rolling-off of sate the foil hood during &a\4 the horizontal 
stretching operation. Herein it is essential that the speed of &a\4 the rolls is adjusted such that 
the rolling-off speed from ea\4 the gripper m e ans device is less than the horizontal speed of 
sate the gripper m e ans device since otherwise the desired stretch could not be made possible. 
In total it is achieved by this method step that the horizontal stretch is reduced in controlled 
manner as controlled to the traditional apparatuses. 

r00251 After the horizontal stretch having been carried out now ee\4 the frame is 

moved vertically in downward direction, wherein sa+4 the rolls 10 do not carry out a rotational 
movement until the foil hood touches the upper end of &a\4 the stack of goods. Sa\4 The 
method step can be seen from FIG. 2D. 

I n FIG. 2E two method stops during pull i ng - ovor of sa i d foil hood over said stack of 
goods ar e shown, where i n said fo il hood is i n contact with said stack of goods. As soon 
as sa i d fo il hood touch e s s a i d stack of goods, b esi d e s a i d vortica l movement of said 
frame a rotat i ona l movement of sa i d rolls 10 of sa i d gr i ppor moans 8 starts, whoroin sa i d 
ro ll of s a i d left - hand gripp e r m e ans rotat e s in counterclockw i s e dir e ct i on and sa i d rol l of 
sa i d l oft - hand gr i pp e r means mov e s i n c l ockwise d i rect i on. By said rotat i ona l mov e m e nt 
of sa i d ro ll s ro lli ng - down of sa i d foi l hood from said gr i pper means i s contro l led and 
thereby a d e s i r e d vert i ca l stretch of sa i d foi l hood i s ach i eved. Tho spood of said rol l s 
therein is a djusted such that the rol l ing - down speed of s a i d foi l hood from sa i d grippor 
means i s l ower than the vertica l spood of said lifting frame si nce otherw i se tho des i red 
v e rtical str e tch could not b e produced. 

F I G. 2F shows th e method step finish i ng said pu l l i ng - ovor operat i on. After s a i d frame 
with tho respectiv e gripp e r m e ans is locat e d be l ow th e l ow e r e nd of s aid stack of good s 
and said fo i l hood is rol le d down from th e respect i v e gr i pp e r m e ans to a h i gh degree, 
tho l ower end of sa i d foi l hood i s h el d on said gripper moans in order to thus permit 
max i mum vort i ca l st re tch as we l l as an undorstrotch. Th e r e by fixed bearing of s aid l ower 
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ond of sa i d foi l hood on sa i d stack of good s after s liding down from sa i d grippor moans 
i s rendered poss i b l e. 

Th e refor e , i t al s o is conce i vab le that sa i d gr i ppor moan s in case of pr es sed - on ro ll s 
moved towards one another unt il under sa i d pa ll et for thereafter comp l etely releasing 
sa i d fo il which a l ready partly moved under s a i d pal l et. During the movem e nt of said 
grippor moans in i nward d i rect i on under said l oad sa i d fo il under the e ffect of said rol l s 
i s releas e d with a lower speed than the sp e ed of the hor i zontal l y moving gr i ppor moans. 
r00261 In FIG. 2E two method steps during pullinq-over of the foil hood over the 

stack of goods are shown, wherein the foil hood is in contact with the stack of goods. As 
soon as the foil hood touches the stack of goods, beside the vertical movement of the 
frame a rotational movement of the rolls 10 of the gripper device 8 starts, wherein the 
roll of the left-hand gripper device rotates in a counterclockwise direction and the roll of 
the left-hand gripper device moves in a clockwise direction. By the rotational movement 
of the rolls rolling-down of the foil hood from the gripper device is controlled and 
thereby a desired vertical stretch of the foil hood is achieved. The speed of the rolls 
therein is adjusted such that the rolling-down speed of the foil hood from the gripper 
device is lower than the vertical speed of the lifting frame since otherwise the desired 
vertical stretch could not be produced. 

r00271 FIG. 2F shows the method step finishing the pullinq-over operation. After 

the frame with the respective gripper device is located below the lower end of the stack 
of goods and the foil hood is rolled down from the respective gripper device to a high 
degree, the lower end of the foil hood is held on the gripper device in order to thus 
permit maximum vertical stretch as well as an understretch. Thereby fixed bearing of the 
lower end of the foil hood on the stack of goods after sliding down from the gripper 
device is rendered possible. 

r00281 Therefore, it also is conceivable that the gripper device in case of 

pressed-on rolls moved towards one another until under the pallet for thereafter 
completely releasing the foil that already partly moved under the pallet. During the 
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movement of the gripper device in inward direction under the load the foil under the 
effect of the rolls is released with a lower speed than the speed of the horizontally 
moving gripper device. 
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ABSTRACT OF THE DISCLOSURE 
In a method for packaging obj e cts an object using a hose-shaped stretch foil guid e d i n 
run -li ko mann e r as hos e of l at e ra l fo l ds in particu l ar, a fo i l hood (6) harmon i zod to tho good to 
be packod having laterally extending folds guided axiallv with respect to the stretch foil 
and along a length of the object, a foil hood sized to a shape of the object to be 
packaged is formed, which hood is reefed onto several gripper moans (8) devices movable in 
essentially horizontal direction, of a lifting frame movable in essentially a vertical direction. 
Subsoquont l y tho The reefed foil hood is tentered in an essentially horizontal direction by 
the movement of the gripper moans (6) device such that the tentered opening of sa44 the foil 
hood is larger than the contour of the object {4} to be packed and wherein sai4 the foil hood (6) 
is expanded in essentially horizontal direction. I n a subs e qu e nt st e p said The foil hood is 
then pulled over sa44 the object (4-) by the essentially vertical movement of &a\4 the lifting 
frame, wherein sate the foil hood {&) is pulled off from sai4 the gripper moans (8) device and is 
expanded in essentially vertical direction. Th e method i s character i zed in that tho tens i on of 
said fo il hood (6) is contro lle d i n th e area of th e upper sid e of th e stack of goods (1 ). 
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